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Art Unit: 2627 

Claim Objection 

1. Claim 2 is objected to because of the following 
informalities : 

(a) in claim 2, line 11, the term "first recording beam" 
should be changed to --first recording beam set — . 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 
U.S.C. 112: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the 
applicant regards as his invention . 

3. Claim 2 is ejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as 
the invention. 

(a) in Claim 2, lines 11 and 12, the phrase "bringing the 
first recording beam back to an original position in the 
following recovery time" is vague. First the limitation 
"original position' is not defined and therefore it is not clear 
where the beam is move back; and second, the term "following 
recovery time" is not clear as what is the recovery time". 
Applicant should clarify this by referring the recovery time of 
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a tracking mirror as disclosed in the specification, sections 3 
and 4 . 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for 
patent by another filed in the United States before the invention thereof 
by the applicant for patent, or on an international application by another 
who has fulfilled the requirements of paragraphs (1), (2), and (4) of 
section 371 (c) of this title before the invention thereof by the applicant 

5. Claims 1-3 are rejected under 35 U.S.C. § 102(e) as being 
anticipated by Tachibana et al. (U.S. Publication NO. 
2005/0237896) . 

6. Tachibana teaches holographic recording method having all of 
the steps as recited in claim 1. For example, Tachibana teaches 
the following: 

(a) with respect to Claim 1, forming a laser beam 12 into 
a collimated beam having an expanded diameter and then dividing 
the diameter into an object beam 12A and a reference beam 12B 
(Fig. 13; laser source 11 inherently irradiates a collimated 
beam in form of a plurality of diverse beams) ; modulating (by 
encoder 25) the divided object beam 12A according to information 
to be recorded (Fig. 13; page 3, section 48, lines 1-3) ; making 
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these object and reference beams 12A, 12B incident on the 
reflective surface of a rotating polygon mirror 23B (Fig. 15; 
page 7, section 88), while maintaining collimated beam shapes 
and being adjacent to each other, through a condenser lens 27 
having a focal point behind the reflective surface of the 
polygon mirror (Figs. 13and 15); and moving the object and 
reference beams 12A, 12B reflected on the reflective surface in 
a scanning direction determined by the angle change of the 
reflective surface (Fig. 15), and meanwhile making the object 
and reference beams incident on the holographic recording medium 
50 moving in the same direction as the scanning direction with 
angles different from each other so as to interfere with each 
other within the holographic recording medium (Fig. 15; an 
optical pattern is formed on the recording medium by the 
interference of object light 12A and reference light 12B) . 



7. Tachibana teaches holographic recording method having all of 
the steps as recited in claims 2 and 3. For example, Tachibana 
teaches the following: 

(a) with respect to Claim 2, driving (rotating) a 
holographic recording medium 50 (Fig. 13), and meanwhile 
irradiating a first recording beam 12 comprising one recording 
beam set from among multiple recording beam sets in the 
recording time while moving substantially in synchronization 
with and in the same direction as the holographic recording 
medium (Fig. 15; recording mode where the recording beam set 
must synchronize such as speed to the rotation of the recording 
medium), the one recording beam set comprising an object beam 
12A and a reference beam 12B forming an interference fringe on 
the holographic recording medium (Fig. 13) ; bringing the first 
recording beam back to an original position in the following 
recovery time (recording with the a recording beam again in the 
starting position/address of the medium 50) ; and irradiating at 
least a second recording beam (another recording light beam 
which is reflected by a polygon mirror 23B as in Fig. 15) 
comprising one recording beam set from among the remaining 
multiple recording beam sets in the recovery time (next 
reflection by the polygon mirror) of the first recording beam 
while moving substantially in synchronization with and in the 



same direction as the holographic recording medium (Fig. 15; an 
optical pattern is formed on the recording medium by the 
interference of object light 12A and reference light 12B) . 

(b) with respect to Claim 3, the multiple recording beam 
sets 12 are irradiated to the holographic recording medium 50 
while being alternately offset either in the driving direction 
of the holographic recording medium or in the direction 
orthogonal to the driving direction (Figs. 13 and 15; beams 
irradiated to the recording medium are offset in the 
driving/tracking direction at an angle or perpendicular to the 
tracking direction) . 
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Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. § 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(i I r= ; i (r= _ - r _ - - _ r -Ji ^, if the 

differences between the subject matter soujt.z z: be patented and the prior 
art are such that the subject matter as a whole woul I have been obvious at 
the time the 11 \ei r 2 , tva ma ; e t ei ing 01 Hi iry skill in the 

art to hi i 1 Hid bject ttei ert i Patent llity 1 11 i r be 

negatived by the manner in which the invention was made. 

9. Claim 4 is rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Tachibana et al . (U.S. Publication NO. 
2005/0237896) in view of Cho (U.S. Patent 6,972,982). 

Tachibana teaches a holographic recording apparatus very 
similar to that of the present invention. For example, 
Tachibana teaches the following: 

(a) with respect to Claim 4, a recording medium driver 33 
for driving a holographic recording medium 50 capable of 
recording an interference fringe of incident object and 
reference beams 12A, 12B (Fig. 13); a laser light source 11; a 
beam expander 14 for expanding a laser beam emitted from the 
laser light source 11 to form a collimated beam having an 
expanded beam diameter (Fig. 13); a collimated beam divider 13 
for dividing the laser beam; a polygon mirror 23B (Fig. 15) that 
is freely rotatable; a condenser lens 27 having a focal point 
that allows an incident collimated beam to be focused behind the 



reflective surface of the polygon mirror (Fig. 13); an object 
optical system (13, 21, 17 etc.) and a reference optical system 
(18, 19 etc.) for guiding one of the divided collimated beams as 
an object beam 12A and the other as a reference beam 12B to the 
condenser lens 27 as incident collimated beams (Fig. 13) ; a 
scanning optical system 32A (Figs. 13 and 15) for guiding the 
object and reference beams reflected on the reflective surface 
of the rotating polygon mirror to the holographic recording 
medium 50 while controlling the scanning direction determined by 
the rotation of the polygon mirror to match the moving direction 
20 of the holographic recording medium (Fig. 13; page 7, section 
88) and a spatial light modulator 15, disposed in the object 
optical system, for modulating the object beam according to 
information to be recorded (Fig. 13), wherein the object optical 
system and the reference optical system are configured so that 
the object and reference beams 12A, 12B are integrated so as to 
maintain collimated beam shapes and be adjacent to each other 
without overlapping, and are made incident on the condenser lens 
27 with substantially the same beam shape as the collimated beam 
Fig. 15; an optical pattern is formed on the recording medium by 
the interference of object light 12A and reference light 12B) . 
However, Tachibana does not teach the following: 



(a) the collimated beam divider 13 for dividing the beam 
diameter of the collimated beam expanded by a beam expander 
(beam divider is positioned before beam expander) . 

Cho teaches a holographic recording apparatus having the 
following features" 

(a) the collimated beam divider 106 for dividing the beam 
diameter of the collimated beam expanded by the beam expander 
104 (Fig. 1A; beam divider is positioned after beam expander) . 

Tachibana places a beam expander after a beam divider so 
that only the object light's diameter is enlarged. However, 
there is an alternative arrangement to place the beam expander 
in front of the beam divider so that all the divided beams are 
expanded such as Chao's Fig. 1A. Hence, when the beam expansion 
is not limited to the object beam, it would have been obvious to 
one of ordinary skill in the art to place the beam expander in 
front of the beam divider such as Chao's so that all beams 
irradiates from a light source are enlarged before the beams are 
splitted into groups of light beams. 
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Allowable Subject Matter 

10. Claim 8 is allowable over prior art. 

11. Claims 5-7 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base 
claim and any intervening claims. 

12. The following is an Examiner's statement of reasons for the 
indication of allowable subject matter: 

As in claim 5, the prior art of record fails to teach or 
fairly suggest a holographic recording apparatus having 
following feature: 

(a) the scanning optical system is configured as a 4f- 
optical system. 

As in claim 6, the prior art of record fails to teach or 
fairly suggest a holographic recording apparatus having 
following feature: 

(a) wherein the scanning optical system includes an f-9 
lens which refracts the object and reference beams reflected by 
the polygon mirror such that when an angle between an optical 
axis of the polygon mirror and a central optical axis of the f-9 
lens is 9, the refracted object and reference beams are 
parallel to the central optical axis of the f-9 lens along an 



optical axis whose distance from the central optical axis of 
the f-9 lens is proportional to the 9. 

As in claim 8, the prior art of record fails to teach or 
fairly suggest a holographic recording apparatus having 
following features: 

(a) a light shutter, disposed in a reference optical 
system that guides the reference beam in each of the recording 
beam optical systems, for blocking the reference beam 
independently; and 

(b) the recording beam optical systems are sequentially 
provided with a first tracking mirror, a second tracking mirror, 
and so on, the first tracking mirror reflecting a first 
recording beam in a first recording beam optical system from 
among the multiple recording beam optical systems and 

moving the reflection point of the first recording beam, the 
second tracking mirror reflecting a second recording beam, which 
is guided by a second recording beam optical system from among 
the multiple recording beam optical systems, and the first 
recording beam, which is reflected from the first tracking 
mirror, toward the holographic recording medium and moving the 
reflection points of the second recording beam and the first 
recording beam in parallel with the reflection point on the 
first tracking mirror. 
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The features indicated above, in combination with the other 
elements of the claims, are not anticipated by, nor made obvious 
over, the prior art of record. 

Related Prior Art 

13. The prior art made of record and not relied upon is 
considered pertinent to applicant's disclosure. 

Edwards (7,088,481) is pertinent because Edwards teaches a 
4f optical system in a holographic recording system. 

Fuji (5,465,248) is pertinent because Fuji teaches a 
polygon mirror in a holographic recording system. 



14. Any inquiry concerning this communication or earlier 
communication from the examiner should be directed to Kim CHU 
whose telephone number is (571) 272-7585 between 9:30 am to 6:00 
pm, Monday to Friday. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Hoa Nguyen, can be 
reached on (571) 272-7579. 

The fax number for the organization where this application 
or proceeding is assigned is (571) 273-8300 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished application is available through 
Private PAIR only. For more information about the PAIR system, 
see hutp :/ /pair -direct: . uspto , gov . Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9191 (toll free) . 



/Kim-Kwok CHU/ 
Examiner AU2627 
July 20, 2008 
(571) 272-7585 
/HOA T NGUYEN/ 

Supervisory Patent Examiner, Art Unit 2627 
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